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1. Introduction 
China today is placing a high priority on national policies promoting further economic development through 
megaprojects like the country's south-to-north water diversion project, the west-to-east electricity transmission 
project, and the west-to-east natural gas transportation project. In this context, the Yellow River basin boasts a 
wealth of resources, including the natural gas of the Ordos basin, and the coal in Inner Mongolia, Shanxi Province, 
and Shaanxi Province, and widely expected to develop as an energy supply base. Meanwhile, it is undeniable that 
water shortages in the Yellow River basin have the potential to impede economic growth in the future . 
A framework to stimulate energy production by using water rights transfers was launched on a trial basis in the 
Inner Mongolia Autonomous Region. The power generation sector invests in infrastructure for water-efficient 
irrigation and then obtains from the agricultural sector the surplus water thereby made available. If this water 
rights transfers system functions properly, it will facilitate development in the Yellow River basin even in the face 
of water supply constraints. 
In that context, this paper outlines developments in the Yellow River basin in the context of water rights 
transfers and related issues, and then discusses possible ways for Japan to contribute to stable societal conditions 
in the river basin region. More specifically, this paper describes the role of the Yellow River basin in China's 
national development strategy and discusses the significance of water rights transfers in the basin. Next it takes a 
close look at the basin 's stages of development in terms of Japanese and other overseas capital flows into China. 
Finally, this paper describes the correlation between increased energy production in the Yellow River basin 
facilitated by water rights transfers and China's overall development on one hand, and the expansion of 
environmental impacts and regional disparities on the other, discusses risk management approaches to address 
future droughts, and considers possible ways for Japan to contribute to the Yellow River basin. 
2. Water rights transfers and the role of the Yellow River basin in China's national development strategy 
(1) Three Chinese megaprojects (south-to-north water diversion, west-to-east electricity transmission, west-to-east 
natural gas transportation) and their relationship with the Yellow River basin 
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Figure 1. The Yellow River basin and China's national development strategy 
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Figure I shows the role of the Yellow River basin in China's national development strategy. 
The west-to-east natural gas transportation project involves construction of a pipeline to link gas fields in the 
Tarim Basin and Qaidam Basin in the west and north with gas fields in the Ordos Basin (in the Yellow River 
basin), and then branch out from the Ordos Basin toward Beijing and Shanghai. The natural gas reserves in the 
Ordos basin hold 408.8 billion cubic meters (confirmed crude reserves, 2000), making this area an important 
supply base of natural gas for major cities. 
The west-to-east electricity transmission project involves a northern route, a central route and a southern route, 
and the Yellow River basin is associated with the northern one. This project involves plans for the transmission of 
coal-generated electricity to Beijing, Tianjin, and Heibei Province using the abundant coal resources in the 
western part of Inner Mongolia and in Shanxi Province, and transmission of hydropower-generated electricity to 
northern China and Shandong Province from the Yellow River and coal-generated power electricity from the 
Ninxia Autonomous Region and northern Shaanxi Province. Thus, the upper and middle reaches of the Yellow 
River basin have an important role to play in expanding the supply of electricity for regional development in 
Beijing, Tianjin, and the lower reaches of the Yellow River basin. 
As for the south-to-north water diversion project, the eastern and central routes are already under construction, 
and some relief for the water shortages facing Beijing and Tianjin is imminent as a result of water that will be 
diverted to these cities from the Yangtze River. The figure shows that many major coal-fired power plants are 
located along the eastern and central routes, making it possible to expand the electricity supplied further east. 
Meanwhile, the western route is the only one that can supply water directly to the Yellow River basin; it is now at 
the planning stage, but indications are that actual construction will be extremely difficult due to terrain and other 
challenges. 
In conclusion, any development of the Yellow River basin as an energy supply base under current 
circumstances must be achieved in the context of constraints on the supply of water. 
(2) The significance of water rights 
transfers in the Yellow River basin 
In response to serious river flow of 
stoppages on the Yellow River in 
1997, the Yellow River Conservancy 
Commission (YRCC) bolstered its 
management of the river water 
resources, and introduced controls on 
water withdrawals pennitted in 
provinces and autonomous regions in 
the river basin. Inner Mongolia 
allocates 5.68 tons of water from the 
Yellow River for use per year (actual 
allocations in past drought years were 
4.8 billion tons per year), and the 
actual amount of water currently 
being used in this autonomous region 
is already reaching that limit. It will 
be difficult to obtain new water 
. 13 billion Ions of water '~ill be lrnru ported from agricultural sector to ind1L5trial sector in 20 I 0 
by Water rights trading 
Tola! h1,·estmcnt cost :O.<H billion ~IB (7 companies in Ordos city) 
(about S Ju.CB w ill be needed 10 •a,·e I tonsof wMer) 
............ 
(Agricultural sector : the Yellow ruver soulhem riYer bank irrigation area (20 thousands ha)) 
\\'aler-sa,ing :build a concrele canal (total length : 1~8km) 
onslrn tion ® mainh::nancc 
01111>c:nsation for ecol<>g_\' 
•the Coal thennal power planl in rdos 
• Iiwes1men1 cost (0.11 billion ~ !B ) 
· 20 million tons of water can be lL5cd per year 
• 01hers (chemical industry. etc) 
· coal liquefaction project 
Future plan {Ordo city) 
more 0.23 billion tons of water rights trading 
the iron and stc:cl industry will ent1y to the water trading market 
Figure 2. Status of water rights transfer projects in Inner Mongolia 
resources from the Yellow River in the future for the purpose of increasing energy production. Meanwhile, the 
agricultural sector accounts for 94% of overall water use in Inner Mongolia, although the irrigation efficiency is 
low at about 40%. 
Under these conditions, Inner Mongolia has obtained pennission from the YRCC to implement a water-rights 
transfers system in which the power generation and industrial sectors invest into water-conserving irrigation 
infrastructure improvements in the agricultural sector, and the surplus water arising from increased water 
efficiency in the agricultural sector is made available to the power generation and industrial sectors. This system 
has revealed the potential for development in the Yellow River basin despite constraints on the water supply. 
Figure 2 shows the current status of projects involving water rights transfers in Inner Mongolia. It indicates the 
need for a total investment of 640 million yuan, or about 5 yuan per ton of water saved, but this investment can 
probably be adequately recovered thanks to expanded electricity demand in Beijing and Tianjin. 
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3. Development and environmental impacts in the Yellow River basin and China overall 
(1) Investment in fixed capital investment and overseas capital flows into the Yellow River basin and China 
overall 
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Figure 3. Investment in fixed assets and overseas capital flows into the Yellow River basin and China overall 
Source: Prepared by author from list of foreign companies in China, 2 1st Century China Study (2005-2006), and China Statistical Yearbook (2006). 
Figure 3 shows the status of fixed capital investment and overseas capital flows into the Yellow River basin and 
China overall. Over 60% of fixed capital investment in China in 2005 was focused in the eastern coastal region. 
An analysis of the state of implementation of the three megaprojects reinforces the observation that the focus of 
development in the coming years will continue to be in China's eastern coastal region. Looking at the Yellow 
River basin, we see that investment into the Bohai Sea area in the lower reaches of the Yellow River is much 
greater than in other regions, and can predict that mitigation of regional disparities will be difficult in the 
immediate future. 
Hong Kong, Taiwan, Korea and Japan account for over 50% of total overseas direct investment into China in 
2004, and most of the companies involved were concentrated in the eastern coastal region of the country. Thus, 
the scale East Asian economic region is very large--defined here as China's eastern coastal area plus Hong Kong, 
Taiwan, Korea and Japan. Overseas capital flows further inland in China are essentially focused on the creation of 
manufacturing centers, but the size of funds flowing here are considerably less than to the eastern coastal region. 
Thus, development of the central and upper reaches of the Yellow River basin as an energy supply base for the 
eastern coastal region will have an enormous impact on the further development of the East Asian economic zone, 
and also on China's securing of overseas capital in the coming years. Stated differently, overseas companies 
expanding into China stand to benefit further by the stabilization of the energy supply in the eastern coastal area as 
a result of China's national development strategy and water rights transfers in the Yellow River basin. 
(2) Economic development in the Yellow River basin and increases in China's overall environmental impacts 
Figure 4 shows conceptually the cause and effect relationships of economic development and the increase in 
environmental impacts in the Yellow River basin and China. 
The figure shows that the promotion of water rights transfers is also likely to stimulate the industrial activity of 
companies from overseas, if the Yellow River basin development as an energy supply base under water supply 
constraints becomes fully operational through linkages with the three megaprojects, thereby further promoting 
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economic development in China's eastern coastal area. Coal-fired electrical power generation continues to account 
for a major percentage of the energy supply, however, and industrial development is likely to lead to the further 
spread of automobiles and household electrical products, thereby increasing greenhouse gas emissions and air and 
water pollution in China, as well as air and water pollution in the East Asian region through the transboundary 
movement of pollutants. 
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Figure 4. Cause and effect relationships between economic development and 
increased environmental impacts due to three megaprojects 
...... 
c 
5 
. ........... 0 ....... .,, '• 
! 
i 
,....,L-:~! 
Aichi ~ 
i 
! ;; 
ii 
ii 
I! 
•ar•mtmunn,/ 
China's greenhouse gas emissions are already among the highest in the world, and the transboundary movement 
of air pollution from China to the East Asian region is already significant. Meanwhile, major Japanese automakers 
and household electrical products makers are moving aggressively into China, creating production centers and 
aiming to promote their products particularly in the eastern coastal region. It is also worth noting that China 
accounts for the largest share of Japanese trade figures, so Japan clearly plays a significant role in environmental 
pollution and regional disparities arising from China's economic development. 
Another point is that, as stated above, the energy supply to the eastern coastal region will be stabilized as a 
result water rights transfers in the Yellow River basin, but some attention must be given to address risks during 
periods of drought. A number of issues will arise if a serious drought occurs in the Yellow River basin. For 
example, will industrial activity be given the priority at the expense of agricultural production, and if agricultural 
production is restricted, how will China's food security be ensured? 
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The discussion above shows that Japan is intimately connected with China's economic development and an 
increase in environmental impacts, that a need exists to develop comprehensive approaches that will help to 
reduce environmental impacts and regional disparities, and that some consideration must be given to address risk 
in the event of periods of drought in the Yellow River basin. The next section outlines some thoughts on possible 
approaches by Japan that could help address these issues. 
4. Thoughts on Japanese approaches to help address key issues 
Below, we consider some approaches Japan might take to help address key issues raised above, including 
responses to the risk of drought in the Yellow River basin (i.e. , stabilization of industrial activity, assurance of 
food security) and related to this, compensation for farmers (income assurance, poverty prevention, etc.), as well 
as strategies to reduce air pollution, water pollution, and greenhouse gas emissions. 
(1) Addressing risk of drought: Part l (linkages with 
food security) 
In interviews conducted for this study, Inner 
Mongolia's Ministry of Water Resources answered that 
as a response to the risk of drought, it would reduce 
agricultural water allocations (in other words, reduce 
food production), and give priority to energy 
production. In such a scenario, this would involve some 
kind of compensation for farmers. For discussion 
purposes, research by Higashi et al 1 and Baba et ai2 
predicts that a drought on a scale likely to occur once 
every fifty years would mean a 10% to 20% reduction 
in food production. Figure 5 shows the possible flow of 
responses relating to assurance of food security in such 
cases. 
In this context, a possible strategy for Japan might be 
to boost its own food self-sufficiency ratio in order to 
help stabilize international food prices. This approach 
would also contribute to the stability of food policies in 
China in a time of drought in the Yellow River basin. 
(2) Addressing risk of drought: Part 2 (linkages with 
water pollution countermeasures) 
The water rights transfer system currently being 
tested in the Yellow River basin is only being conducted 
between the industrial and agricultural sectors. If water 
rights transfers were to be implemented between two 
industrial sectors, or between an industrial sector and 
the domestic (household) sector, for example, by 
investing in wastewater treatment facilities , in effect it 
would amount to water rights transfers by one sector 
obtaining treated water. This approach could facilitate 
not only water conservation but also water pollution 
countermeasures. Figure 6 shows an example of water 
rights transfers between the industrial and domestic sectors. 
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Figure 5. Drought risk responses to address food security 
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Figure 6. Example of water rights transfers 
between industrial and urban domestic sectors 
The Japanese government already has a track record in the construction of water treatment facilities through 
official development assistance (ODA) to China, and French and other corporations have brought foreign capital 
into water treatment projects in places like Lanzhou City (Gansu Province).3 Thus, the creation of schemes 
through private finance initiatives (PFI) as shown in the figure are also worth considering. Incidentally, the cost 
per ton of treated water has been estimated at about 5 yuan per ton, according to existing literature- based on 
initial investment, as well as maintenance and operating costs for wastewater treatments facilities in various 
provinces of China in 2004.4 By way of comparison, municipal water in Beijing in 2004 was priced at 3.7 yuan 
per ton, and industrial water was 5.6 yuan per ton, and these prices are expected to continue rising.5 Based on the 
above, if it were possible to provide recycled water at prices below the regular price of industrial water, water 
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rights transfers could occur between industrial and urban sectors. Thus, by providing not only technology but also 
effective water resource management systems, Japan could contribute to water conservation and the prevention of 
water pollution in the Yellow River basin. 
(3) Assistance to farmers in order to address regional disparities 
Under a system of water rights transfers between the industrial and agricultural sectors, the industrial sector 
would make investments to enable water-conserving irrigation in the agricultural sector. Here, benefit available to 
farmers would be the stabilization of food production, but this is difficult to link directly to increases in individual 
income. We must remember that, as indicated above, during a drought in the Yellow River basin, water rights 
transfers would probably result in priority being given to water resources for the industrial sector. Thus, 
recognizing the need to secure benefits directly for Chinese farmers, this paper now provides a logical justification 
to promote Japanese support for Chinese farmers , and then proposes concrete support measures. 
a) Logical basis to promote Japanese support for Chinese farmers 
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Figure 8. Benefits reaching Japanese citizens from Chinese farmers 
Figure 7 shows the activities of corporations based in Aichi Prefecture operating in China. The activities of 
major automotive and related parts manufacturers from Aichi Prefecture operating in Tianjin and Guangzhou are 
significant, and they are receiving electricity supplied, respectively, through water rights transfers in Inner 
Mongolia, and from the Three Gorges Dam. Water rights transfers become possible thanks to water made 
available from farmers , and the resettlement of farmers makes water available in the case of the Three Gorges dam. 
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Economic development in the eastern coastal region of China is based on this water, so one could say that it is 
being facilitated by cooperation from farmers. The profits of Japanese corporations in this region are, in effect, a 
benefit for the local governments in Japan where the corporate head offices are located, and these benefits become 
a benefit for the local citizens who receive government services from their local governments (Figure 8). Based on 
these cause-and-effect relationships, one could say that local citizens in Japan are also--in a broad 
sense- beneficiaries of the Chinese farmers . 
Consequently, the implementation of some kind of support or assistance for Chinese farmers from the local 
governments where many Japanese corporations are present- particularly where they are aggressively expanding 
in the eastern coastal region (see Figure 3}---or from citizens in those municipalities is in accordance with the 
"beneficiary pays" principle, and indeed one could say that there is a duty to promote this principle. 
From the perspective of corporate logic, in the absence of any direct interests, assistance or support is difficult 
to implement so one could not expect much to be forthcoming. Thus, here we explore the idea of support or 
assistance strategies in terms of public policies from the perspective of both local and national governments. 
b) Assistance strategies from Japan: Proposal 1 (microcredit) TI1e Chinese government Gnuneen Bank 
At present, the Chinese state government is implementing 
rural financial market reforms and a variety of other 
initiatives toward the establishment of micro-credit 
institutions. Besides those efforts, cooperation is also coming 
from such bodies as the Grameen Bank, International Finance 
Corporation, and the German bank KfW.6 Nevertheless, many 
challenges still exist for the establishment of microcredit 
markets in China, including a shortage of fund sources, an 
inadequate regulatory framework, and so on. 
Thus, if local governments in Japan were to create systems 
similar to the forest environment taxes currently being 
implemented locally based on the beneficiary-pays principle, 
and if the taxes collected from citizens were to be used as 
funding sources for microcredit in China, this would likely 
give a huge boost to the establishment of similar systems in 
China. At the same time, however, it would also valuable for 
Japanese financial institutions and academic research 
institutions to present models of effective systems for the 
establishment of microcredit markets that are appropriate for 
the societal conditions in China. 
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c) Assistance strategies from Japan: Proposal 2 (use of CDM as a measure to fight global warming) 
Possible strategies to utilize the Clean Development Mechanism (CDM) in the agricultural sector include 
spreading agricultural methods that reduce the use of agricultural chemicals in rural China and promoting 
chemical-free organic farming methods in order to reduce the use of chemical fertilizers and reduce energy 
consumption in connection with agrochemical manufacturing; the resulting reductions in energy consumption 
would then be counted as reductions in Japan's C02 emissions. Because crops produced by chemical-free farming 
generally attract higher prices than conventional crops, one could expect such crops to contribute to higher 
incomes for farmers in China. Meanwhile, Chinese farm products are exported to Japan in great quantity, but 
import bans due to the detection ofresidual chemicals exceeding Japanese standards have led to concerns in Japan 
about food safety of those products. All considered, the strategies described above would be effective, as they 
would enhance food safety for both countries, benefit China by restoring confidence in Chinese farm products, 
and benefit Japan by reducing C02 emissions. 
(4) Strategies to reduce air pollution and greenhouse gas emissions 
Figure 4 suggests that the promotion of water rights transfers in the Yellow River basin will strengthen the 
foundations of the region as an energy supply base of coal-fired power generation, and that further development of 
the eastern coastal region by expansion of urban infrastructure will accelerate the spread of the automobile and 
household electrical products that require energy to operate. At the same time, there will be greater environmental 
impacts on the atmosphere, including air pollution and an increase in greenhouse gas emissions. 
Meanwhile, an American and a German major automaker based in Shanghai and a total of five Japanese and 
Korean major automakers based in Guangzhou collectively passed the two million vehicle mark (annual 
production) in 2005, and are contributing to China's motorization and an increase in environmental impacts. There 
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is a need to create a framework to reduce air pollution and greenhouse gas emissions in developed countries, 
particularly in the East Asian region, when we consider that investment into China from Japan, Korea, Taiwan and 
Hong Kong accounts for half of global investment (Figure 3), that much of that investment is going into 
production bases, that the majority of China's energy production is used in the manufacturing sector, and that, 
conversely, Japan, Korea and Taiwan are also receiving air pollution due to the transboundary movement of air 
pollution from China. 
The Bali Roadmap was adopted at COP13, and China has accepted some responsibility to reduce its greenhouse 
gas emissions. A new post-Kyoto Protocol regime is to be developed by 2009, but in the process of discussions, it 
is expected that some debate will deal with ways to address the issue of carbon "leakage" as indicated above. The 
Japanese, American and European share of the Chinese car market was 80% in 2002 and dropped to about 50% in 
2005,7 but the ratio is still relatively high. Because of this, in the absence of quantitative assessment methods for 
carbon leakage and clear strategies to address that topic, it will be difficult for developed countries to demand that 
China establish specific emission reduction targets. 
Thus, Japan needs to propose systems to reduce air pollution and help cut greenhouse gas emissions- not only 
by providing technologies such as clean coal power generation to the Yellow River basin, but also through 
collaboration with developed countries in the Americas and Europe, collaboration with countries particularly in 
East Asia, and collaborative arrangements between local governments that are benefiting significantly from 
corporate activity in China. 
5. Conclusion 
This study proposed some strategies for Japan to contribute to China's efforts to address key issues. The 
discussion first addressed topics relating to the economic development of China overall, including an analysis of 
capital from overseas and the orientation of development in the Yellow River basin by promoting water rights 
transfers, as well as the cause-effect relationship between economic development and increased environmental 
impacts and regional disparities. We learned that the development of the Yellow River basin through water rights 
transfers has, in effect, major benefits for developed countries whose corporations are active in China. At the same 
time, development in the Yellow River basin also raises concerns about the transboundary movement of water 
pollution and air pollution, and about increases in greenhouse gas emissions. 
The "beneficiary pays" principle is a key concept to guide Japan's contribution strategies. In short, it is not only 
the corporations involved who are enjoying benefits from corporate expansion into China an increase of industrial 
activity. In effect it is also the nations, local governments, and local citizens associated with those corporations 
who also feel the beneficial impacts of those profits. By expanding the definition of beneficiary, we can expect a 
large shift in the concept of contributions from developed to developing countries. In particular, it will be difficult 
to deal with the issue of carbon leakage without recognizing that developed countries are beneficiaries. As a first 
step, it is important to clarify this kind of understanding for developed countries and developing regions (such as 
the eastern coastal region of China) in order to protect the environment and limit the growth of regional 
disparities. 
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